Introduction
Integral Abutment Bridge (IAB) also called Joint-less bridge is a bridge having no expansion joint and bearing. It has structural continuity between bridge deck and structural support systems [1] ; superstructure is rigidly connected to the abutment. IABs have recently generated much interest due to their functional and economic advantages. Integral connection of superstructure and substructure simplifies the construction procedure and provides additional redundancy to the structure thereby enhancing its structural performance especially during seismic loading. Maintenance of expansion joints and bearings that constitutes 70% of bridge maintenance budget [2] are avoided in IABs. There are concerns on the long-term performance of IABs under thermal and creep loading due to absence of joints that usually serve as release mechanism. Research has shown that creep has adverse effect on long-term performance of concrete structures [3] , [4] , [5] it leads to changes in rheological and material properties of concrete which results in straining of concrete structures. Deflection due to concrete creep was found to equal displacement due to instantaneous loading [6] . Much of the research works carried out on behaviour of IABs gave emphasis on non-skewed IABs; little work was done on skewed IABs. There is need to understand the superstructure and substructure response to backfill-abutment interaction at various vertical skew angles. In this research, a parametric study is carried out to obtain the effect of concrete creep on long-term response prediction of skewed IABs. II. FE Bridge Model Hypothetical Finite Element models of slab on T-beam IABs of varied lengths were developed in LUSAS. Width of the bridge is 13.9m; eleven equally spaced Post-tensioned girders of 30m length were seated on pier heads that were supported by piers (Fig.1) . A three dimensional nonlinear thick beam element in LUSAS (BTS3) having CEP-FIP 1990 creep material properties [20] was used to model girders. The remaining structural elements are modelled using three dimensional beam elements (BMS3 element in LUSAS). Geometric and material properties of bridge members are as in Table 1 and Table 2 respectively. Line mesh was applied for the entire structure (Fig 2) . Prestressing tendon and beam are modelled as beam element using presstress definition shown in Table 3 . Prestressing effect of tendon on beam is achieved by calculating equivalent prestressing force from tendon and applying it to the beam at nodal points. The bridge was loaded with self-weight, imposed load (HA, HA+HB 45) in line with BD37/01 design manual of roads and bridges [8] . Numerical analysis was carried out using modified Newton Raphson iteration method. It is a solution procedure that predicts the response of the structure as the load is increased. With each load increment, an incremental-iterative or predictorcorrector method is performed where a linear prediction of the nonlinear response is made and iterative corrections are performed to maintain equilibrium and remove the residual forces with reference to various convergence criteria 
 , used in specifying the degree of compaction of backfill, is related to the void ratio in equation (16) which is used in obtaining void ratio of soil.
Where s G and w  are the specific gravity of soil and density of water respectively, e is the void ratio of soil, P ' is the mean confining stress less pore water pressure in the soil, P atm the atmospheric pressure (100kN/m 2 ),  is the shear strain taken to have a range of 50x10 -6 to 0.01. Properties of the backfill soil types used in the analysis are as shown in Table 4 .
IV Results and discussion
From the time-ependent finite element analyses carried out to predict the effect of creep on skewed IABs over a period of 75-years, results have shown that skew alignment has profound effect on response of IABs. Girder moment increased significantly as the skew angle is increased (Fig. 3) . Girder moment increased as the length of the bridge is increased and there are higher deflections when the backfill is made of loose sandy soil than when it is dense sandy soil. There is however decrease in abutment moment, girder axial load and abutment shears as a result of increase in skew angles (Figs 4,8 and 9 ). Girder displacement had steady increase when the skew angle was increased from 0 0 to 10 0 , there was no appreciable increase when the skew angles was increased from 10 0 to 40 0 . Girder displacement is more affected by bridge length than by backfill soil stiffness and skew angle (Fig. 5) . Abutment displacement increased as skew angle is increased but had a decrease when the skew was increased from 30 0 to 40 0 (Fig. 6) . The peak increase occurred mostly at 20 0 skew angle which is 25 times the value at zero skew angle. Girder shears increased by 25-30% when the bridge is skewed to 40 0 skew Table 1 . Geometric property of Bridge members. Table 3 . Prestress definition to BS5400 with maximum values obtained at 150m with loose sandy backfill (Fig 7) .
V Conclusion
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